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1. PURPOSE. This advisory circular (AC) sets forth acceptable methods of compliance with

the provisons of pat 25 of the Federd Avidion Regulaions (FAR) deding with the

cetification requirements for taxi, takeoff and landing roll design loads. Guidance informeation

is provided for showing compliance with § 25.491 of the FAR, relating to structura design for

arplane operation on paved runways and taxiways normaly used in commercid operations,
o Other methods of compliance with the requirements may be acceptable.

2. RELATED FAR SECTIONS. The contents of this AC are considered by the Federa
Aviaion Adminigration (FAA) in determining compliance with § 25.491 of the FAR. Related
sections are §§ 25.305(c) and 25.235.

3. BACKGROUND.

a. All paved runways and taxiways have an inherent degree of surface unevenness, or
roughness. This is the result of the norma tolerances of engineering standards required for
congruction, as well as the result of events such as uneven settlement and frost heave. In
addition, repair of surfaces on an active runway or taxiway can result in temporary ramped
surfaces. Many countries have developed criteria for runway surface roughness. The
International Civil Aviation Organization (ICAO) standards are published in ICAO Annex 14.

b. Inthe late 1940's, as arplanes became larger, more flexible, and operated a higher
ground speeds, condderation of dynamic loads during taxi, landing rollout, and takeoff became
important in arplane desgn. The Civil Aeronautics Adminidration, in Civil Air Regulations 4b
(CAR 4b), § 4b. 172, required the effects of landing gear deflection during taxiing over the
roughest ground expected in service to be consdered reative to its effect on damage to
sructura components. The CAR 4b, § 4b.235, dso required the airplane be designed, in part, to
withgtand loads caculated under § 4b. 172. Those regulations were carried over to part 25 of the
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FAR as § 25.235 and § 25.491 respectively. Subgtantiation of the effect of ground loads on
flexible dructure is required by § 25.305(c).

¢. Severd gpproaches had been taken by different manufacturers in complying with the
noted regulations. If dynamic effects due to rigid body modes or arframe flexibility during taxi
were not consdered critical, some manufacturers used a smplified gatic andyss where a datic
inertia force was gpplied to the arplane using a load factor of 2.0 for sngle axle gears or 1.7 for
multiple axle gears. The lower 1.7 factor was judtified based on an assumption that there was a
load dleviaing effect resulting from rotetion of the beam, on which the forward and aft axles
are atached, about the centra pivot point on the stirut. The Static load factor approach was
believed to encompass any dynamic effects and it had the benefit of a reatively smple andyss.

d. As computers became more powerful and dynamic anadysis methods became more
sophidticated, it was found that dynamic effects sometimes resulted in loads greater than those
which were predicted by the ddtic criterion.  Some manufecturers performed cdculations using
a series of harmonic bumps to represent a runway surface, tuning the bumps to excite various
portions of the structure at a given speed. U.S. Military Standard 8862 defines amplitude and
wavelengths of |-cosne bumps intended to excite low speed plunge, pitch and wing first
bending modes.

e. Some manufacturers used actud runway profile data to caculate loads. The runway
profiles of the San Francisco Runway 28R or Anchorage Runway 24, which were known to
cause high loads on arplanes and were the subject of pilot complaints until resurfaced, have
been used in a series of bi-directional congtant speed andytica runs to determine loads. In some
cases, accelerated runs have been used, sarting from several points dong the runway. The
profiles of those runways are described in NASA Reports CR-l 19 and TN D-5703. Such
determinigtic dynamic andyses have in generd proved to be satisfactory.

f.  Some manufacturers have used a datisticad power spectra density (PSD) approach,
especidly to cdculate fatigue loads. Extensve PSD runway roughness data exist for numerous
world runways. The PSD approach is not consdered practicd for caculaion of limit loads.

g. Because the various methods described above produce different results, the guidance
information given in paragraphs 4, 5, and 6 of this AC should be used when demongtrating
compliance with § 25.491.

4. RUNWAY PROFILE CONDITION.

a. Congderaion of arframe flexibility and landing gear dynamic characteridics is necessaxry in
most cases. A determinigtic dynamic andyss, based on the San Francisco Runway 28R (before it
was resurfaced), described in Table 1 of this AC, is an acceptable method for compliance. As an
aternative means of compliance, the San Francisco Runway 28R (before it was resurfaced) may be
used with the severe bump from 1530 to 1538 feet modified per Table 2. The modifications to the
bump reflect the maximum dope change permitted in ICAO Annex 14 for temporary ramps used to
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trangtion asphat overlays to exising pavement. The points afected by this modification are
outlined in Table 1.

b. Airplane desgn loads should be developed for the moscriticd conditions arisng from taxi,
tekeoff, and landing run. The arplane andyss mode should include significant arplane rigid body
and flexible modes, and the gppropriate landing gear and tire characteristics. Unless the arplane
hes desgn features that would result in Sgnificant asymmetric loads, only the symmetric cases need
be investigated.

¢. Airplane steedy aerodynamic effects should normdly be included. However, they may be
ignored if their deletion is shown to produce conservative loads. Ungsteady aerodynamic effects on
dynamic response may be neglected.

d. Conditions should be run a the maximum takeoff weight and the maximum landing weight
with critical combinations of wing fud, payload, and extremes of center of gravity (c.g.) range
For arplanes with trimable dabilizers, the stabilizer should be a the gppropriate setting for takeoff
cases and at the recommended find approach setting for landing cases. The eevator should be
assumed faired relative to the gabilizer throughout the takeoff or landing nm, unless other norma
procedures are specified in the flight manud.

e. A series of congant speed runs should be made in both directions from 20 knots up to the
maximum ground speeds expected in norma operation (VR defined & maximum dtitude and
temperature for takeoff conditions, 1.25 Vi, for landing conditions). Sufficiently small speed
increments should be evaluated to assure that maximum loads are achieved. Congtant speed runs
should be made because using accederated runs may not define the speed/roughness points which
could produce peak dynamic loads. For maximum take-off weight cases, the andysis should
account for normd takeoff flgp and control settings and congider both zero and maximum thrust.
For maximum landing weight cases, the andyss should account for norma flgp and spoiler
pogtions following landing, and steady pitching moments equivaent to those produced by braking
with a coefficient of friction of 0.3 with and without reverse thrust. The effects of autometic braking
systems that reduce braking in the presence of reverse thrust may be taken into account.

5. DISCRETE LOAD CONDITION. One of the following discrete limit load conditions should be
evauated:

a. With dal landing gears in contact with the ground, the condition of a vertica load equa to
1.7 times the datic ground reaction should be investigated under the most adverse arplane loading
digribution a maximum tekeoff weight, with and without thrust from the engines

b. As an dternative to paragraph 5(a) above, it would be acceptable to undertake dynamic
andyses under the same conditions consdered in paragraph 4 of this AC consdering the arcraft
response to each of the following pars of identical and contiguous |-cosne upwards bumps on
an otherwise smooth runway:
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(i) Bump wavelengths equa to the mean longitudind distance between nose and main
landing gears, or between the main and tall landing gears, as gppropriate; and separately.

(i) Bump wavelengths equd to twice this distance.

The bump height in each case should be defined as.
H = 12 + 0023 4L

Where--

H=  the bump heght (inches

L =the bump waveength (inches)

6. COMBINED LOAD CONDITION. A condition of combined vertical, sde and drag loads
should be invedtigated for the main landing gear. In the absence of a more rationa analysis a
verticd load equd to 90% of the ground reaction from paragraph 5 aove should be combined with
adrag load of 20% of the verticd load and a side load of 20% of the vertical load. Side loads acting
ether direction should be consdered.

7. TIRE CONDITIONS. The cdculation of maximum gear loads in accordance with paragraphs 4,
5, and 6, may be performed using fully inflated tires. For multiple whed units, the maximum gear
loads should be digtributed between the whedls in accordance with the criteria of § 25.5 11.
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TABLE 1

SAN FRANCISCO RUNWAY 28R
ONE TRACK
LENGTH: 3880 FEET
NUMBER OF POINTS: 1941
POINT SPACING: 2 FEET
ELEVATIONS: FEET
REFERENCE SOURCE: REPORT TO NASA (EFFECTS OF RUNWAY ' UNEVENNESS ON THE
DYNAMIC RESPONSE OF SUPERSONIC TRANSPORTS), JULY 1964 . U. OF CALIF. BERKLEY.
RUNWAY ELEVATION POINTS IN FEET:

Elev. Elev. Elev. Elev. Elev.

10.3 10.99 10.92 11.16 11.93
10.31 10.98 10.92 11.15 11.92
10.3 10.99 10.91 11.14 11.92
10.3 10.99 10.93 11.14 11.92
10.31 1 10.93 11.14 11.92
10.32 11.01 10.93 11.14 11.92
10.33 11.01 10.93 11.14 11.92
10.34 11.01 10.93 11.14 11.92
10.35 11.03 10.93 11.15 11.92
10.36 11.04 10.93 11.15 11.92
10.36 11.03 10.93 11.15 11.92
10.37 11.05 10.93 11.15 11.92
10.37 11.06 10.93 11.15 11.91
10.37 11.07 10.93 11.15 11.9
10.38 11.06 10.94 11.16 11.9
10.39 11.07 10.94 11.16 11.9
10.4 11.08 10.94 11.15 11.9
10.4 11.08 10.94 11.15 11.9
10.41 11.08 10.95 11.16 11.9
10.41 11.09 10.94 11.16 11.9
10.42 11.09 10.93 11.16 11.9
10.43 11.08 10.94 11.16 11.9
10.43 11.08 10.94 11.16 11.9
10.44 11.08 10.93 11.16 11.9
10.44 11.08 10.92 11.16 11.9
10.44 11.08 10.92 11.16 11.9
10.44 11.08 10.92 11.17 11.9
10.44 11.07 10.91 11.17 11.9
10.45 11.08 10.91 11.17 11.9
10.46 11.08 10.91 11.17 11.89
10.47 11.08 10.91 11.17 11.88
10.47 11.08 10.9 11.17 11.88
10.48 11.09 10.89 11.17 11.87
10.49 11.08 10.88 11.16 11.87
10.49 11.08 10.87 11.15 11.86
10.5 11.07 10.89 11.15 11.86
10.5 11.07 10.88 11.14 11.85
10.5 11.06 10.88 11.14 11.85
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11.05
11.05
11.04
11.05
11.04
11.04
11.04
11.04
11.04
11.04
11.04
11.03
11.03
11.03
11.03
11.02
11.02
11.02
11.02
11.02
11.02
11.03
11.03
11.04
11.05
11.05

11.06 -

11.06
11.06
11.07
11.07
11.07
11.07
11.07
11.08
11.08
11.07
11.07
11.07
11.06
11.06
11.06
11.06
11.06
11.07
11.07
11.08
11.08
11.09
11.09
11.09
11.09

10.88
10.87
10.86
10.85
10.86
10.86
10.85
10.85
10.85
10.84
10.84
10.84
10.83
10.83
10.82
10.82
10.81
10.81
10.8
10.79
10.79
10.79
10.79
10.79
10.79
10.8
10.8
10.81
10.82
10.82
10.83
10.84
10.85
10.85
10.85
10.87
10.87
10.88
10.87
10.88
10.87
10.87
10.87
10.87
10.86
10.85
10.84
10.84
10.84
10.84
10.84
10.83

11.14
11.13
11.12
11.12
11.12
11.12
11.12
11.12
11.13
11.13
11.14
11.15
11.16
11.17
11.18
11.19
11.2
11.2
11.22
11.23
11.24
11.24
11.25
11.26
11.27
11.28
11.28
11.29
11.3
11.3
11.3
11.31
11.3
11.31
11.31
11.31
11.31
11.3
11.3
11.3
11.29
11.29
11.29
11.29
11.29
11.29
11.29
11.29
11.29
11.3
11.3
11.31

10/30/00

11.84
11.84
11.84
11.84
11.84
11.85
11.87
11.89
11.89
11.9
11.89
11.92
11.95
11.95
11.95
11.94
11.94
11.93
11.92
11.92
11.91
11.9
11.9
11.89
11.88
11.87
11.86
11.85
11.84
11.84
11.84
11.83
11.82
11.82
11.81
11.83
11.83
11.83
11.84
11.84
11.84
11.84
11.82
11.83
11.82
11.83
11.83
11.84
11.84
11.84
11.85
11.84
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Dist.

Elev.

10.56
10.55
10.55
10.55
10.55
10.55
10.56
10.56
10.56
10.56
10.55
10.54
10.53
10.52
10.52
10.52
10.52
10.52
10.52
10.53
10.52
10.52
10.51
10.52
10.52
10.51
10.52
10.52
10.53
10.53
10.53
10.53
10.53
10.53
10.53
10.53
10.53
10.52
10.53
10.54
10.54
10.54
10.54
10.54
10.54
10.55
10.55
10.54
10.55
10.55
10.56

i

Elev.

111
11.09
11.09
11.09
11.09
11.08
11.08
11.07
11.07
11.06
11.07
11.09

111

111
11.11
11.11
11.12
11.12
11.12
11.11
11.11
11.11
11.11
11.11

111
11.11
11.11
11.12
11.12
11.12
11.11
11.11
11.12
11.11
11.11
1111

111

111
11.12
11.13
11.15
11.16
11.17
11.18
11.18
11.19
11.19

11.2
11.22
11.22
11.23

Elev.

10.82
10.82
10.82
10.82
10.82
10.82
10.83
10.82
10.83
10.82
10.82
10.82
10.82
10.81
10.81
10.81
10.81
10.82
10.82
10.82
10.83
10.83
10.83
10.84
10.84
10.85
10.86
10.86
10.86
10.88
10.87
10.86
10.86
10.86
10.87
10.87
10.86
10.85
10.85
10.89
10.91
10.91
10.92
10.92
10.93
10.93
10.93
10.94
10.94
10.95
10.94

Dist.

Elev.

11.31
11.32
11.32
11.33
11.33
11.34
11.35
11.35
11.35
11.35
11.35
11.35
11.36
11.36
11.35
11.35
11.35
11.35
11.35
11.35
11.34
11.34
11.34
11.34
11.35
11.35
11.35
11.34
11.33
11.33
11.33
11.33
11.33
11.33
11.33
11.32
11.33
11.33
11.33
11.33
11.33
11.34
11.34
11.34
11.35
11.35
11.35
11.35
11.35
11.35
11.35

AC 25.491-1
Dist.

Elev.

11.84
11.84
11.85
11.85
11.85
11.86
11.86
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.84
11.83
11.83
11.83
11.82
11.83
11.83
11.83
11.82
11.82
11.83
11.82
11.83
11.83
11.84
11.84
11.83
11.83
11.83
11.83
11.83
11.84
11.84
11.84
11.85
11.85
11.85
11.85
11.84
11.84
11.85
11.85
11.86
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10.57
10.58
10.59

10.6
10.61
10.62
10.63
10.65
10.66
10.66
10.67
10.66
10.67
10.67
10.67
10.67
10.67
10.66
10.66
10.65
10.65
10.65
10.65
10.66
10.67
10.67
10.67
10.68
10.68
10.68
10.69
10.69
10.69

10.7
10.71
10.71
10.72
10.72
10.71
10.72
10.72
10.72
10.71
10.72
10.72
10.73
10.73
10.74
10.75
10.75
10.78
10.77

11.23
11.23
11.24
11.25
11.25
11.26
11.24
11.27
11.28
11.28
11.3
11.31
11.32
11.33
11.34
11.34
11.34
11.34
11.33
11.32
11.32
11.31
11.32
11.32
11.31
11.31
11.31
11.32
11.31
11.32
11.33
11.34
11.35
11.35
11.36
11.36
11.36
11.37
11.37
11.37
11.37
11.38
11.38
11.38
11.38
11.38
11.38
11.38
11.38
11.38
11.37
11.37

10.93
10.93
10.92
10.93
10.91
10.91
10.9
10.9
10.9
10.91
10.91
10.89
10.9
10.91
10.91
10.91
10.92
10.93
10.94
10.94
10.94
10.94
10.94
10.95
10.93
10.93
10.93
10.93
10.92
10.93
10.93
10.93
10.93
10.91
10.9
10.91
10.91
10.91
10.91
10.91
10.91
10.91
10.9
10.9
10.89
10.9
10.9
10.9
10.91
10.9
10.91
10.89

11.35
11.36
11.36
11.36
11.35
11.35
11.35
11.35
11.35
11.35
11.36
11.36
11.36
11.36
11.36
11.37
11.38
11.38
11.39
11.39
114
11.41
11.42
11.42
11.43
11.43
11.42
11.42
11.43
11.43
11.43
11.43
11.43
11.43
11.44
11.44
11.45
11.46
11.46
11.47
11.48
11.48
11.49
11.49
11.5
11.5
11.51
11.52
11.52
11.52
11.52
11.52

10/30/00

11.86
11.87
11.87
11.87
11.87
11.87
11.86
11.87
11.87
11.88
11.89
11.89
11.89
11.91
11.91
11.92
11.93
11.95
11.95
11.96
11.96
11.96
11.96
11.95
11.96
11.96
11.96
11.96
11.95
11.95
11.94
11.96
11.98
11.99
12.01
12.03
12.04
12.05
12.05
12.05
12.05
12.05
12.05
12.04
12.06
12.06
12.07
12.07
12.07
12.07
12.06
12.07




10/30/00
Dist.

Elev.

10.78
10.79
10.8
10.81
10.81
10.82
10.83
10.84
10.85
10.86
10.86
10.86
10.86
10.85
10.86
10.86
10.87
10.87
10.87
10.87
10.87
10.86
10.85
10.84
10.84
10.83
10.83
10.84
10.85
10.86
10.87
10.87
10.88
10.89
10.9
10.92
10.93
10.94
10.95
10.95
10.95
i0.95
10.95
10.95
10.96
10.97
10.98
10.98
10.99
10.99
10.99

Dist.

Elev.

11.37
11.37
11.38
11.38
11.39
11.38
11.38
11.39
114
1141
1141
11.42
11.43
11.44
11.44
11.45
11.46
11.46
11.46
11.46
11.47
11.48
11.48
11.48
11.49
115
115
115
115
115
115
11.49
11.49
11.49
11.48
11.47
11.46
11.46
11.48
11.46
11.47
11.47
11.47
11.47
11.46
11.45
11.45
11.45
11.46
11.46
11.46

Dist.

Elev.

10.89
10.89
10.89
10.89
10.88
10.88
10.87
10.87
10.87
10.86
10.88
10.87
10.86
10.87
10.87
10.86
10.85
10.85
10.85
10.86
10.85
10.86
10.86
10.86
10.87
10.87
10.87
10.87
10.87
10.88
10.87
10.88
10.87
10.88
10.88
10.88
10.88
10.88
10.89
10.9
10.89
10.89
10.89
10.89
10.9
10.89
10.89
10.88
10.87
10.88
10.87

Dist.

Elev.

11.52
11.52
11.52
11.52
11.52
1151
1151
1151
115
115
115
115
1151
1151
1151
11.52
11.52
11.52
11.52
11.53
11.53
11.53
11.52
11.52
11.52
11.52
11.52
11.52
11.53
11.53
11.53
11.54
11.53
11.53
11.54
11.54
11.54
11.54
11.53
11.53
11.53
11.53
11.54
11.54
11.54
11.55
11.55
11.55
11.56
11.55
11.55

Dist.

AC 25.491-1

Elev.

12.07
12.08
12.08
12.08
12.09
12.09
12.08
12.08
12.08
12.08
12.08
12.09
12.1
12.1
12.1
12.1
12.1
12.11
12.11
12.12
12.13
12.13
12.13
12.13
12.14
12.14
12.13
12.13
12.13
12.11
12.1
12.07
12.06
12.07
12.08
12.09
12.1
12.11
12.11
12.12
12.06
12.01
12.03
12.04
12.05
12.05
12.06
12.06
12.05
12.04
12.03
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10

11
11.01

11.01
11.01
11.01
10.98
10.96
10.95
10.95
10.95
10.96
10.97
10.97
10.98
10.97
10.97
10.98
10.99
1

11.01
11.03
11.03
11.03
11.03
11.03
11.03
11.03
11.03
11.02
11.02
11.03
11.04
11.05
11.05
11.04
11.06
11.07
11.07
11.08
11.08
11.09

111
11.12
11.13
11.14
11.14
11.15
11.16
11.17
11.17
11.17
11.17

11.45
11.45
11.45
11.45
11.45
11.46
11.46
11.46
11.48
11.47
11.47
11.48
11.48
11.48
11.48
11.49
11.49
115
1151
11.52
11.52
11.52
11.52
11.52
11.52
11.52
11.53
11.52
11.52
11.52
11.53
11.53
11.53
11.53
11.53
11.53
11.54
11.53
11.52
11.52
1151
11.53
11.52
11.54
11.53
11.54
11.53
11.54
11.53
11.54
11.55
11.54

10/30/00

12.02
12.02
12.02
12.02
12.01
11.99
11.98
11.94
11.94
11.93
11.93
11.92
11.91
11.9
11.9
11.9
11.9
11.9
11.91
11.9
11.88
11.87
11.87
11.86
11.86
11.85
11.86
11.86
11.85
11.85
11.85
11.86
11.86
11.87
11.86
11.86
11.85
11.84
11.85
11.85
11.87
11.89
11.88
11.88
11.88
11.89
11.9
1191
1191
1191
1191
11.92




10/30/00
Dist.

Elev.

11.17
11.18
11.18
11.18
11.17
11.17
11.17
11.17
11.19
11.17
11.18
11.18
11.18
11.19
11.19
11.19
11.2
11.21
11.21
11.21
11.2
11.2
11.2
11.19
11.18
11.18
11.17
11.16
11.15
11.14
11.14
11.14
11.12
1111
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.09
11.08
11.08
11.08
11.08

Dist.

Elev.

11.54
11.54
11.54
11.53
11.52
11.51
11.5
11.49
11.49
11.49
11.49
11.49
11.48
11.47
11.47
11.47
11.46
11.47
11.47
11.48
11.47
11.46
11.46
11.46
11.46
11.46
11.47
11.47
11.47
11.46
11.46
11.44
11.43
1141
114
11.39
11.38
11.37
11.36
11.36
11.35
11.35
11.35
11.35
11.35
11.34
11.34
11.33
11.32
11.32
11.32

Dist.

Elev.

10.93
10.94
10.93
10.93
10.93
10.93
10.93
10.92
10.92
10.91
10.9
10.92
10.91
10.91
10.9
10.9
10.9
10.88
10.88
10.86
10.85
10.85
10.84
10.84
10.84
10.84
10.85
10.85
10.85
10.85
10.85
10.85
10.86
10.86
10.86
10.87
10.88
10.88
10.89
10.9
10.91
10.91
10.92
10.92
10.93
10.94
10.94
10.95
10.96
10.96
10.97

Dist.

Elev.

11.67
11.68
11.7
11.72
11.73
11.74
11.76
11.77
11.78
11.8
11.82
11.82
11.82
11.83
11.82
11.82
11.83
11.84
11.83
11.83
11.83
11.83
11.83
11.83
11.84
11.85
11.86
11.87
11.88
11.88
11.89
11.9
11.9
11.9
11.9
11.9
11.9
11.91
11.91
11.9
11.91
11.91
11.91
11.91
11.9
11.91
11.91
11.92
11.92
11.92
11.92

AC 25.491-1
Dist.

Elev.

11.92
11.93
11.94
11.94
11.95
11.95
11.95
11.95
11.95
11.96
11.95
11.95
11.96
11.97
11.98
11.98
11.99
12
12
11.99
11.99
11.99
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‘ %@{ ) 11.07 11.31 10.99 11.92 12.15
¢ 11.06 11.31 10.99 11.92 12.16
11.05 11.3 10.99 11.92 12.16
11.04 11.29 10.99 11.91 12.17
11.03 11.29 11 11.91 12.17
11.02 11.28 11 11.92 12.17
11.01 11.28 11 11.91 12.15
11 11.28 11.01 11.91 12.14
10.99 11.28 11.01 11.91 12.13
10.99 11.28 11.02 11.91 12.12
10.98 11.27 11.02 11.9 12.11
10.99 11.27 11.02 11.9 12.1
10.98 11.27 11.04 11.9 12.09
10.98 11.26 11.05 11.9 12.09
10.98 11.26 11.05 11.9 12.09
10.98 11.25 11.06 11.9 12.08
10.98 11.25 11.06 11.9 12.07
10.98 11.24 11.05 11.9 12.07
10.99 11.23 11.04 11.9 12.06
10.99 11.22 11.03 11.9 12.05
11 11.21 11.03 11.91 12.03
11 11.19 11.02 11.92 12.03
11 11.18 11.03 11.92 12.02
11 11.17 11.03 11.92 12.01
11 11.17 11.04 11.93 12.02
11.01 11.15 11.05 11.93 12.01
11.02 11.13 11.06 11.93 12.01
11.02 11.12 11.07 11.93 12.01
11.02 1.1 11.09 11.94 12.01
11.02 1.1 1.1 11.94 12.02
11.02 11.18 1.1 11.95 12.02
11.02 11.17 11.11 11.95 12.01

11.01 11.14 11.12 11.95 12

11.01 11.14 11.14 11.96 12
11 11.12 11.14 11.96 11.98
11 1 11.15 11.96 11.97
11 10.97 11.16 11.96 11.97
11 10.95 11.16 11.96 11.96
11 10.94 11.16 11.96 11.96
11 10.92 11.15 11.95 11.96
10.99 10.91 11.15 11.94 11.96
11.95

‘The National Aeronautics and Space Administration (NASA) Report CR- 119 identifies an elevation of
10.97 inches at 1620 feet. This is considered a typographical error and has been corrected in Table 1. The
elevation is 10.87 inches.
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TABLE 2

SF28R SEVERE BUMP MODIFICATIONS
PER ICAO ANNEX 14, SPECIFICATION 9.4.15

AC 25.491-1

] Distance 8ngmai Elevation lﬁi Modified Elevation (ff)
1530 11.18 11.10
1532 11.17 11.11
1534 11.14 11.11
1536 11.14 11.07
1538 11.12 11.04

S, 0. R

DORENDA D. BAKER

Acting Manager,

Transport Airplane Directorate,
Aircraft Certification Service, ANM-

100
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